The PMR analysis of non-conjugated alkenoic and alkynoic acids and esters.
The 220 MHz PMR spectra of 143 non-conjugated alkenoic and alkynoic acids and esters are correlated so as to provide a method for the structural analysis of such compounds in general. The spectral data are explained in terms of long-range deshielding of the double bonds, triple bonds, acid and ester groups in the molecules, and parameters are derived to quantify the influence of these groups on the chemical shifts of methyl and methylene protons up to six carbon atoms distant along an alkyl chain. It is shown that, by the application of these parameters, 220 MHz PMR spectroscopy can be used to determine both the stereochemistry and position of double bonds, and the position of triple bonds, in the majority of fatty acids and esters. The 2- to 9- and 13- to 17-cis- and trans-isomers of octadecenoic acid may be readily idenfited in this way, whilst for the octadecynoic acids all positional isomers may be characterized. Examples are also given of the structural analysis of several polyenoic compounds, including methyl cis-5, cis-8, cis-11, cis-14, cis-5, cis-8, cis-11, trans-14, and trans-5, cis-8, cis-11, cis-14-eicosatetraenoates, and methyl trans-5, cis-9, cis-12-octadecatrienoate.